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In the Claims: 

Please amend- claims 40 and 77, and cancel claim 55. 

40. (Amended) An optical interconnect system comprising; 

an- optical interconnect device configured- to- selectively interconnect a plurality of 
electromagnetic signals between a plurality of inputs and a plurality of outputs; 

said optical intea^nnect dewce-baving a. plurality of solid state selectively 
actuatable 2x2 optical switching elements and a plurality of alloptical signal paths 
extending through. said2x2- optical switching, elements between, the plurality of inputs and 
the plurality of outputs, 

wherein each of said, plurality of all-optical signal paths, has. substantially the same 
pathlength. 

41. The interconnect system ofcla.im.40, comprising a ^witchim; module configured 
to selectively actuate each of said 2x2 optical switching elements. 

42. The optical interconnect system of claim 41, wherein, said switching-module 
comprises a computer usable medium having computer readable program code embodied 
therein feu. selectively a ch iating-each-of said 2x2 optical. switching elements, said 
computer readable program code including a routing algorithm. 

43. The optical interconnect system of claim.42, further comprising, a driver disposed 
in operative engagement with said switching module. 
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44. The optical interconnect system of claim 43, compcising-^controller operatively 
engaged with said switching module and with said driver, to control said operative 
engagement of said switching module with, said driven 

45. The interconnect system of claim 40, wherein each of said 2x2 optical switching 
element compri ses: 

a-polarizer. disposed- to receive electromagnetic energy incident thereon from at 
Least two input paths, and to transmit electromagnetic energy along at least two output 
paths; 

at least one phase- shifter disposed within, said at least two input paths; and 
said at least one phase shifter being selectively actuatable to pass electromagnetic 
energy, therethrough- alternately, with and- without shifting the phase thereof 

46. The interconnect system of claim 45, wherein said polarizer is disposed at an 
intersection of said at least two input paths-and said at least two- output paths. 

47. The interconnect system of claim 45, wherein electromagnetic energy incident on 
said polarizer from-any one of said at least toainput paths i^transroittable-abngany one 
of said at least two output paths. 

48. The interconnect system of claim.45, further comprising- at least one phase shifter 
disposed in each of said at least two input paths, wherein a plurality of said phase shifters 
ate- independently actuatable relative to one another. 
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49. The interconnect system, ofdaira. 48, wherein each of said phase stumers is 
substantially planar and disposed orthogonally relative to the input path passing 
therethrough. 

50. The-intefcottnectsystera-of claim 45, wherein- said phase. shifter imposed in 
spaced relation relative to said polarizer, so that said at least two output paths are free 
from-said phase^ shifter. 

51 . Tiae-imerconnea system of claim 45, wherein, said-at least two input paths are 
mutually orthogonal, and said at least two output paths are mutually orthogonal. 

5Z The imerconnect_s.yslerjiof claim 50, wherein, said-polarizer is substantially planar 
and disposed at a 45 degree angle to each of said at least two input paths. 

52. The. interconnect system-of claim. 52^ comprising: 

a solid being transparent to said electromagnetic energy, 
said solidhavingfour mutually orthogonal faces; 

said pianar polarizer disposed at a 45 degree angle to each of said four mutually 
orthogonal-faces; and 

at least one phase-shiaecbein^disposed on-each of . two adjacent ones of said four 
mutually orthogonal faces, 
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wherein said output paths- pass through two adjacent other ones-of said four 
mutually orthogonal faces 

54. The interconnect system of- claim 45, further comprising a computer usable 
medium having computer readable program code embodied therein for selectively 
actuating- saii-at least one phase-shifter, wherein said computer readable, program, code 
includes a routing algorithm. 

Please cancel- elaim 55, 

56. The optical interconnect system- of claim 40, wherein-each of saidplurality of all- 
optical signal paths has substantially the same latency. 

57. The optical interconnect system-of claim 40, wherein, each of saidplurality.of all- 
optical signal paths are contention-free relative to one another. 

5a, The optical- interconnect system-of claim-57, whereia each of said plurality, of all- 
optical signal paths are adapted to simultaneously maintain a plurality of electromagnetic 
signals therein. 

59. The opUcaUnterconaect system of claim- 40, wherein each of said plurality of all- 
optical signal paths provides substantially the same signal attenuation relative to one 
anpther. 
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60. The optical interconnect system- of claim 40, further comprising: 
N inputs and N outputs; 

said plurality of all-optical signal paths- bein&contcntiojfcfre&and-adapted to 
couple each of said N inputs to each of said N outputs, using N(log 2 N-l) of said optical 
switching elements. 

6-1 . The optical interconnect system of claim-40, wherein each one- of said-optical 
switching elements further comprises: 

a solid being transparent to said-electromagnetic signals, 

said solid having four mutually orthogonal faces; 

said planar- polarizer being, disposed-at a 45 degree angle-to each of-said four 
mutually orthogonal faces; 

at least one phase-shifter being, disposed-on two adjacent ones- of said four 
mutually orthogonal faces, and 

each- o£ said plurality of saidoptical switching elementtbeing^disposed in-corner 
to corner relation to one another. 

62. The opticaUinterconnect systera-of claim 40, wherein said optical switching 
elements each comprise: 

a solid bein^transparentto- said electromagnetic signals; 

said solid having four mutually orthogonal faces, 
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saidplanat polarizer being disposed at a 4S degree angle to each of said four 
mutually orthogonal faces, 

at least one phase shifter being disposed on two adjacent ones-of said four 
mutually orthogonal faces; and 

each-of said optical switching elements being disposed in- surface to-surface 
relation to one another. 

63 . The-optical interconnect system, of claim. 40, comprising: 

a 4x4 interconnect block having first, second, third and fourth 2x2 optical 
sw-itchi ng- elements, 

whereiaan output path-of said first 2x2 switching. element is. coupled to aninput 
path of said third 2x2 switching element, an other output path of said first 2x2 switching 
element is-coupled to an- input path of said fourth 2x2 switching-element, an-outputpath 
of said second 2x2 switching element is coupled to input of said third switching element, 
and an. other output path, of said second-switching element is coupled to an input path of 
said fourth 2x2 switching element. 

64. Theoptical imer connect system, of claim-63, wherein said first, second, third and 
fourth 2x2 switching elements axe disposed in surface to surface alignment with one 
another. 
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65. The optical interconnect system of claim 63 7 wherein said first, second, third and 
fourth 2x2 switching elements are disposed in corner to corner alignment with one 
another. 

66. The optical interconnect system- of claim 65, further comprising a plurality of said 
4x4 interconnect blocks. 

67. The optical interconnect systemof claim 63, wherein input paths ofsaidfirst and 
Second 2x2 switching elements comprise inputs of said 4x4 optical interconnect block, 
and-outputs-of said third and fourth- 2x2 switching, element comprise outputs- of said 4x4 
interconnect block. 

68. The optical interconnect system-of claim-6.7, fiulhec comprising, a plurality of said 
4x4 interconnect blocks coupled to one another. 

69. The. optical toterconaect system of claim 68, being. fabricated- as- a unitary device. 

70. The optical interconnect system of claim 69, further comprising a plurality of 
mirrors disposed therein. 

7 1. The optical interconnect system-of clai rrt 6&, further comprising an 8x8- device. 
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72. Thcoptical interconnect system. of claim 68, further comprising- a- 16x 1 6 
interconnect device. 

71 The optical interconnect system of claim 68, wherein said 4x4 interconnect blocks 
are coupled to one another in a Benes Network. 

74. The optical interconnect system o£claim63, wherein, said 4x4 interconnectblocks 
are coupled to one another in a PM2K Network. 

75. The optical interconnect system of claim 68, wherein said4x4 interconnectblocks 
are coupled to one another in a shuffle exchange architecture. 

76. The optical interconnectiystem of claim 4Q, further comprising an NxN device, 
where N is the number of inputs and outputs. 

77. (Amended) A methodfbr. selectively- interconnecting a. plurality of 
electromagnetic signals between a plurality of inputs and a plurality of outputs, the 
method comprising: 

providing a plurality of solid-state selectively actuat able- 2x2 optical switching 
elements; 

configuring the 2x2 optical switching- eleraents-to-fornvan-optical interconnect 
device having a plurality of all-optical signal paths extending through the 2x2 optical 
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